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The pervasiveness, diversity and interdependence of living organisms and their varied answers to basic survival questions. 2. The ability of the individual learner to actively
construct meaning from interactions with this world.
Unfortunately, the FUNdaMENTAL aspects of the science of LIFE are all too often inadequately developed and biology, the last science course taken by the most students, becomes deadly. National Research Council publications argue that: "We are failing to relate the science of life to the experience of living . . . The task of learning becomes a treadmill, a daily but endless routine with no useful goals and little sense of accomplishment" (Goldsmith 1990). Biology textbooks are characterized as "a forced march through the phyla, rather than a problemoriented look at diversity, evolutionary and ecological relationships . . ." (Rosen 1989). Conventional "twoby-four" biology teaching limits students' experiences to answers found between the two covers of the textbook and the four walls of the classroom. It focuses on "covering" decontextualized terminology and produces "bored" students. By contrast, "mindson" biology teaching involves students in the historical and ongoing, personal and communal story of biological questions and discoveries.
While new, less encyclopedic and more involving textbooks are needed, the following "biological bafflers" can be used with any curriculum to motivate interest and instill a sense of wonder about the workings of the natural world. individual or cooperative learning groups 9. Bulletin board "believe-it-or-not" items 10. "Stump-the-teacher" items (if studentgenerated items are used).
The primary thing to avoid is using the items in a fashion that promotes mindless, short-term memorization of disconnected facts for regurgitation on a test. Quality science teaching helps students discover new ways of looking at their world. It helps them design their own sets of wide-angle, telephoto and close-up lenses (tools); imaging and "imagining" techniques: and conceptual filters (themes) to go exploring with, not with still photos taken from someone else's vacation. Especially note that any "answer" to a biological baffler can generate new, more refined questions, and students should be encouraged in this pursuit. The following represent a small subset of items that may be culled from the list of sourcebooks included.
Sample Biological Bafflers
Animal Lovemaking-Risky Business? Question 1. Sexual reproduction has many advantages over asexual reproduction. This notwithstanding, how might the sexual drives of some animals be considered a "fatal attraction"? Answers 1. In captivity or other times of severe stress, the female praying mantis occasionally devours the male during copulation which may continue even after she has bitten off his head and part of the upper torso. 2. The female black widow spider waits until after copulation to do the same, but may devour as many as 25 suitors in one day unless the much smaller male suitor is successful in temporarily binding her legs with web silk. 3. A female sea worm bites off the male's tail that contains testes and sperm which are swallowed, acted upon by the female's digestive juices and used to fertilize her eggs. 4. When leeches mate, the one playing the male role clings to the body of the female and deposits a sac of sperm on her skin. The sac produces flesh-deteriorating enzymes that eat a hole through the skin and fertilize the eggs within her body. 5. The Amazon molly is an all-female species.
Males from another closely related species are temporarily "borrowed" for their sperm and then driven off. The sperm activate egg cell division without actually transferring genetic information. Parthenogenesis effectively counters the cannibalistic behavior of the males in the guppy family which otherwise devour the off- 9. Vampire bats of the tropics do not "suck" blood; they lap up the equivalent of their own weight in blood (about 28 g) in one night with their long tongues. As with mosquitos, the main health risk is from infection with disease organisms, such as rabies.
Hearing Is Believing?
Most animals can hear a much broader frequency range than they can produce. For example, consider: humans (receive 20-20,000 Hz/emit 80-1100 Hz), dolphins (receive 150-150,000 Hz/emit 7000-120,000 Hz) and bats (receive 1000-120,000 Hz/emit 10,000-120,000 Hz). 
